Introduction
============

Movement of malaria parasites by human migration to a potential country are likely to make epidemic the disease. Migration or population movement is one of the most important forces in modern-day malaria transmission and distribution in large measure due to global socio situation and transportation ([@B1], [@B2]). Some malarious countries, such as those in West Africa and central Asia are much more strongly connected to infection movement while some others such as Ethiopia and Myanmar display significantly greater isolation in terms of likely infection movements in and out ([@B2], [@B3]).

Moreover, many wars take place in countries with a high incidence of malaria. For instance the Afghan civil war takes place in a country where the incidence of malaria is high, and has generated six millions of refugees that, in principles, are at a very high risk of being infected ([@B4], [@B5]). However, the distribution and incidence of malaria, as for often-communicable diseases, can be affected by dispersal of refugees from one country to another in various ways. Refugees may transport malaria parasites from an endemic area to the host country or they may be more vulnerable when coming from a non-endemic area to an endemic area where they may lack natural immunity to local strains. Epidemic conditions may arise when non-immune immigrants are settled onto sites capable of supporting mosquito breeding ([@B6]--[@B8]). The 23-year conflict in Afghanistan caused one third of the Afghan population (about 6.2 million) fled the war to Pakistan and Iran ([@B9]).

Illegal cross border of Afghan refugees became an obsession of health authority regarding to eliminate malaria from Iran ([@B10]). Malaria control programs affected by mass movement of Afghani refugees into Pakistan after social conflict occurred in Afghanistan ([@B9], [@B11], [@B12]).

Since the global malaria eradication campaign ended in 1969, several countries have earmarked on programs aimed at elimination, and some have succeeded in achieving or nearing that goal ([@B13]). More recently, a growing number of countries have adopted malaria elimination as a goal and Iran has been listed in these countries to achieve this goal ([@B13]--[@B15]). Elimination entails reducing to zero the incidence of locally acquired malaria infection in a specific geographic area because of deliberate efforts, with continued measures in place to prevent re-establishment of transmission. Although Iran has been earmarked for elimination of malaria, illegal immigration from east neighbor countries threaten the elimination program. The most of them are immigrant job seekers, which they cause malaria, scatter in the country ([@B16]--[@B18]).

The present study focuses on malaria prevalence in Dezful district, where has been earmarked for malaria elimination but during 2 decades, malaria situation has been changed by occurring military conflicts in the neighboring countries in east and west. Khuzestan Province, located in southeast of Iran, is classified in strata II where the imported cases are found and the potential risk of malaria transmission exists ([@B19]).

Dezful district is situated in west of Khuzestan Province. The area is fertile with large scale of agricultural activities and water source. This district with numerous springs and pounds around Dez River and higher temperatures is expected to have greater malaria prevalence, as these conditions favor breeding of many Anopheline species as well as parasite reproduction within the mosquitoes. Dezful is still threatened by imported malaria, therefore assessment of malaria satiation in Dezful district may be used as a model for zones, which challenge with malaria elimination and straggling against the importation of malaria.

In the present study, we consider civil wars and social conflict as one of the basic reasons behind the observed increase in the incidence of malaria either directly (displacement of native inhabitants) or indirectly (influx of migrants from neighboring countries).

Materials & Methods
===================

Study area
----------

Dezful district is located in southwestern Iran, Khuzestan Province border to Iraq (following map). The area is bordered on the north and east by Zagrus Mountain Chain, south, and west by Khuzestan Plain ([Fig.1](#F1){ref-type="fig"}). It is geographically located between latitude 32° 34′ 8″ N, and longitude 48° 34′ 0″ E. Generally, the area comprises mountainous, hilly regions in the north, with plains regions in the south and west. The region has a mild climate and generally, the temperature reaches to 40 °C during summer and near 10 °C during winter. The water sources are permanent and temporary rivers, wells springs, ponds and pools. The annual rainfall ranged from 100 to 120 mm. The rainfall occasionally received during winter ([@B20]).

![Dezful district location in the map of Iran. Migrant workers across the country to reach to Dezful district which located in west of Iran](IJPH-43-1627f1){#F1}

Health service
--------------

By integrating malaria control activities into Primary Health Care (PHC) in 1988, all rural and urban areas have PHC services. There are 9 Urban Health centers, 9 rural Health Centers and 59 Health Houses in Dezful district.

In addition, there are 3 governmental hospitals and one private as well as ten clinical laboratories in the study area which give clinical services to malaria patients free of charge. In Dezful area, malaria control activities are responsibility of health workers. At the village level, all cases suffering fever are referred to the Health House to have blood smear examination and all malaria positive cases will have antimalaria drugs. Therefore, all malaria diagnosis and treatment of patients' as well as vector control is undertaken by PHC services free of charge. In addition, Behvaz provide a first point of contact, health education, and a mechanism of referral for local people.

Study design
------------

All available and accessible archived documentary records on malaria cases in the period 1988--2011 in the Health authority of Dezful district were reviewed. Following simple arrangement of archival records, all inclusion and exclusion data such patient details and history of travels, parasite types and treatment were entered in Microsoft Excel sheet, and then the collected documentary records were checked by two researchers. A desk-based retrospective analysis was used to assess the trend of malaria incidence and prevalence in the last two decades. Malaria transmission dynamics was described using surveillance indicators viz, *Annual Parasite Incidence* (API), *Slide Positivity Rate* (*SPR*), *Annual Blood Examination Rate* (*ABER*) and also based on personal information of patients.

Data analysis
-------------

The dynamics of malaria transmission was analyzed using surveillance indicators viz, API, *SPR*, *ABER* as well as age and nationality of cases. Incidence rates of total malaria cases including *Plasmodium vivax* and *P. falciparum* malaria were estimated and graphed to describe their transmission dynamics in Dezful district. All diagnosis was based on microscopic examination of a thick and thin blood smear. Malaria surveillance in Dezful District was described using case detection rate as number of malaria cases detected/1000 slides examined/month and number of cases reported positive yearly separately for active and passive surveillance in the period of 1988--2011. Proportionate malaria cases based on their age and nationalities were estimated during the period of study.

Results
=======

Two peaks of malaria incidence occurred during past two decades. Number of malaria cases reached to maximum peak in 1992 while the population of the area was unstable due to Iran/Iraq war. Subsequently, when the health services of Dezful became reorganized and caused malaria control programs especially case finding activities boosted, therefore, the number of malaria cases decreased. Consequently, API declined from 0.84 **during** 1992--1993 to 0.03 **during** 1998--1999 ([Fig. 2](#F2){ref-type="fig"}). Once more, by strengthening malaria surveillance system in 2002, more positive cases were found and SPR raised as a small peak of API appeared in 2003.

![Annual Parasite Index (API), Smear Positive Rate (SPR) and Annual Blood Examination Rate (ABER) in Deful district 1988--2011. Two malaria rate prevalence peaks occurred during two decades. The first peaks emerged after Iran/Iraq post-war period when the residents returned to Dezful and the second peak appeared when the civil conflict began in Afghanistan](IJPH-43-1627f2){#F2}

The age ratio of malaria patients was also varied during two decades. About 57.4% of total malaria cases were young people (under 15 years old) in period of 1988--1996. Then the prevalence of disease (under 15 years old) rapidly declined as the results of enhancing malaria control programs. Therefore, total cases of young patients reached to 11% in period of 1997--2011 ([Fig. 3](#F3){ref-type="fig"}).

![Number of malaria cases based on age category. The incidence of malaria in first decade was very high in young groups in Dezful district. This may be related to unstable condition of residents after war and occurring malaria transmission. Consequently, by supporting case finding and vector control programmes, not only the incidence of malaria declined, also incidence of the disease significantly decreased](IJPH-43-1627f3){#F3}

Following to enhancement of disease surveillance, no malaria cases under 5 years old reported in last decade.

The number of malaria cases was extremely high among during period of 1988--1995 ([Fig. 4](#F4){ref-type="fig"}). However, it decline rapidly in 1996. During the first decade, the majority of malaria cases were Iranian residents but in second period, the number of Iranian cases rapidly declined. In contrary, the most malaria patients were afghan immigrants ([Fig. 4](#F4){ref-type="fig"}).

![Number of malaria cases based on nationality in Dezful distirct since 1988 up to 2011. In the period 2000--2008, the incidence of malaria among non-Iranian immigrants was distinctly higher than Iranians. In addition all migrant patients were from eastern neighborhood countries. The arrow show when the civil conflict of Afghanistan began](IJPH-43-1627f4){#F4}

The ratio of indigenous cases was varied during two decades. The most of malaria patients was indigenous during between 1988 and 1996 but this ratio shifted to imported malaria since 1998. The number of imported malaria cases reached to maximum peak in 2003 and then rapidly declined ([Fig. 5](#F5){ref-type="fig"}).

![Imported and indigenous malaria cases sine 1988 up to 2011 in Dezful district. The number of imported malaria cases increased from 1999 after civil conflict occurred in Afghanistan. All imported malaria cases had Afghan nationality. The arrow show when the civil conflict of Afghanistan began](IJPH-43-1627f5){#F5}

Discussion
==========

During two decades, we analyzed data of malaria transmission to elucidate the affect of civil conflicts on the disease incidence. The results of current study can provide new outlook on malaria control planning for not only in any ravaged regions but also neighboring countries. However, the consequence of conflicts and warfare of neighboring countries on Dezful malaria, presented in this paper, provide an important insight into the factors that contribute to increased risk for malaria in certain regions. Malaria risk was found to be dependent on population situation and movement ([@B1], [@B2]). As expected, during unstable social condition during first decade, relatively high malaria infection rate was observed among young populations (under 15 years old). This may indicate that exposure of people to mosquito bites was relatively high due to unfavoured situation of their shelters ([Fig. 3](#F3){ref-type="fig"}).

There are many important consequences related with the health status of people in ravaged regions where suffering war or civil conflict. However, presence of appropriate environment for malaria vectors in Dezful should be considered.

Malariology treaties insist on some social conditions that favor the incidence of malaria ([@B21]). Wars, social conflict and therefore force migration had important reasons for increasing risk of malaria in some Asian countries ([@B22], [@B23]). We also observed similar situation in Dezful district due to two wars. Firstly, after Iraq-Iran war which caused displacement of inhabitant population? In addition, by Afghanistan civil war, numerous refugees migrated into Iran as well as Dezful district. The immigrants changed the situation of malaria situation in Dezful. However, migrants and internally displaced populations are particularly vulnerable to the risk of malaria, as the camps in which they live are often in environments prone to vector breeding ([@B11]).

Dezful is fertile area with large scale of agricultural activities and water source. The warfare had altered the local ecology of many parts of the District, leaving agricultural fields untended and susceptible to collecting water in which mosquitoes may breed. Therefore, transmission of malaria was relatively high after war when the native people resettled to the area. Subsequently by reorganizing malaria control program and boosting case finding activities in the area, the prevalence of malaria declined until 1999. During post-war period, malaria-control strategies were mainly on malaria cases finding and treatment in Dezful. At the same time, vector control programmes, such as larviciding and residual indoor spraying was only performed in high-risk zones (personal communication).

As data show, malaria situation again increased from 1999 in Dezful and the majority of malaria cases were Afghani ([Fig. 4](#F4){ref-type="fig"} & [5](#F5){ref-type="fig"}) but by improvement of socio-economic situation in Dezful, malaria incidence have been noticeably increased. In recent years, south-eastern province of Iran, Sistan-Baluchistan Province straggles with imported malaria ([@B24]) and the cross-border movements has a important role for incidence and prevalence of the disease ([@B10], [@B17], [@B24]). Due to illegal immigration, usually many Afghanis avoided to use health service and the main reason was they were worried about being deported from country therefore the health system was unable to cope malaria among them ([@B10]). Similar study was performed on changing the spatial pattern of malaria in the Northwest Frontier Province in Pakistan between 1972 and 1997 and related it to the influx of more than two and a half million Afghan refugees ([@B25]).

According to health police of Iranian Ministry of Health, anti-malaria drugs are generally available free of charge in governmental clinics and health authorities. Therefore, all malaria patients including non-Iranian nationalities must attended to governmental malaria clinics for treatment but the immigrants' apprehension for deporting play as an impact factor for case find activities ([@B10], [@B17]).

According to the records, all Afghanis patients were job seekerwhich passed across the country, reached to Dezful and then settled in unequipped shelters with poor protection condition against mosquito bites. Four malaria vectors exist in Dezful district and therefore local transmission is always possible. In addition, migrants do not carry prophylactic nor protective measures against the mosquito biting because malaria transmission is not their priority ([@B26]).

There is no doubt the effect of population movement on malaria is treated widely as infected people who move into malaria-free regions may introduce the parasite into new areas particularly those have appropriate vectors ([@B26]). All mobile populations are not usually reached by government malaria control programmes in Iran and many other malarious countries. Most studies upon which these efforts are based treat human groups as stable entities and do not account for possible mobility ([@B8], [@B27]). Thus mobile populations fall out of the loop of most public health efforts since temporary homes often cannot be identified and therefore, do not receive services.

However, the area is earmarked for malaria elimination but presence of illegal migrants with their own treatment seeking behaviour confounds anti-malaria operations. Thus, such as the use of bed nets and access to anti-malarial drugs may be vital for reducing risk in the study area.

Conclusion
==========

In fact, in area such as Dezful district, population movement (caused by political conflicts or civil wars) is potentially the most important factor in the transmission of malaria and this study illustrates attention to the manner in which forced population influx and settlement can alter the ecology of malaria, leading to long-term changes in the geography of malaria.
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